Since maxillofacial malignancy is a common cause of facial defects and disfigurement of the face that may make fitting of a mask difficult and cause air leakage from the side, thus making mask ventilation difficult. In addition, distorted anatomy of the airway and base of the skull in such patients may cause difficult intubation (DI). We experienced a case with a huge facial defect due to maxillary carcinoma, in which difficult mask ventilation (DMV) and DI were predicted. After evaluation by three-dimensional airway computed tomography, the airway was secured with conscious sedation using dexmedetomidine, and awake fiberoptic intubation was safely performed. Three-dimensional airway computed tomography seems to be a good tool for successful intubation when DMV and DI are predicted.
Introduction
Difficult airway is still a challenge for anesthesiologists. It includes difficult intubation (DI), difficult mask ventilation (DMV) or both. Since mask ventilation is a basic fundamental skill in airway management, every anesthesiologist should acquire skills for mask ventilation and should be knowledgeable about the causes of DMV and consider alternative options including oropharyngeal airway, nasopharyngeal airway, laryngeal mask airway, transtracheal jet ventilation, cricothyrotomy, and awake fiberoptic intubation (AFOI) when the mask ventilation is difficult [1] . Mask ventilation is the first step of airway management before endotracheal intubation or insertion of any airway devices. It is a rescue technique when endotracheal intubation has failed or has become difficult. Therefore mask ventilation became a major step in any difficult airway algorithm. Every Anesthesiologist should also concentrate on prediction of DI. Prediction of DMV and concomitant DI may be the most difficult situation for anesthesiologists. Here we present a case of a huge maxillofacial defect due to squamous cell carcinoma of the maxilla. After evaluation by three-dimensional airway computed tomography, we managed the airway with conscious sedation using dexmedetomidine and AFOI.
Case Summary
A 58-year-oldmale, height 168 cm, weight 45 kg, and American Society of Anesthesiologists physical status 1, was presented with a history of a large wound on the left side of his face and swelling. He was diagnosed with squamous cell carcinoma of the maxilla 4 years ago and had been treated with chemotherapy and radiotherapy. He underwent extended total maxillectomy 3 years ago. His wound laterbecame infected, and chronic osteomyelitis of the mandible developed. He was diagnosed as having chronic osteomyelitis of the left mandible with large facial defect on left side of face. He was planned for debridement, sequestrectomy and reconstruction of the defect with anterolateral free flap of the thigh. On examination, his vital parameters were within normal ranges. His general physical examination and systemic examination were unremarkable. Results of laboratory tests were within normal ranges.
Airway assessment showed that mouth opening was restricted (less than 1 finger). He had a large ulcerated wound on the left side of his face that extended from the left supra orbit to lower jaw and involved the eye. Large amounts of tissue and muscle were lost on the left cheek (Figure 1(a) ). A mandibular protrusion test could not be performed due to pain. Neck movement was normal and thyromental distance was 6.5 cm.
The surgery was plannedunder general anesthesia. Considering the DMV (Figure 1(b) ), we had planned to secure the airway with AFOI under conscious sedation. DI was also predicted because of distorted anatomy of the airway and base of the skull. Three-dimensional computed tomography (3D-CT) of the airway was obtained before surgery, and access to the trachea was pre-evaluated for tracheal intubation (Figure 1(c) ). Finally, we planned nasal intubation at the right side using AFOI. The procedure for AFOI was explained in detail to the patient and patient's family and informed consent was obtained. The patient was kept nil per oral for 8 hours prior to surgery.
On the day of surgery, the patient was transferred to the operation theatre, monitors (i.e. electrocardiogram, non-invasive blood pressure, pulse oximeter, temperature probe) were connected. An intravenousline was secured with an 18 G intravenous cannula. Arterial cannulation was done on his left hand for invasive blood pressure monitoring. The patient was catheterized with a Foley catheter. The availability and working condition of all components of the difficult airway trolley were checked. Arescue ventilation device was prepared, and standby arrangement for emergency tracheostomy was also prepared. For nasal decongestion and anesthesia, the right nasal cavity was packed with ribbon gauze soaked in 1% lidocaine and epinephrine solution (1:200,000) and was leftin place for 10 minutes. For conscious sedation, injection dexmedetomidine at 6 mcg/kg/hr was started and sedation was assessed with the Richmond agitation-sedation scale (RASS) [2] . After 10 minutes of dexmedetomidine infusion, the RASS score was 0 to −1, and the dose of dexmedetomidine was decreased to 0.4 mcg/kg/hr. There was no hypotension or bradycardiaduring the infusion of dexmedetomidine.
After 10 minutes, the gauze pack was removed, and the nasal passage was lubricated with 2% lidocaine jelly. Serial dilation of the nasal cavity was performed using nasopharyngeal airways with internal diametersof 6, 7 and 8 mm. A Phycon Reinforced Endotracheal tube (ET tube; Fuji Systems Corporation, Tokyo, Japan) with an internal diameter of 7 mm was gently passed through the right nasal cavity into the hypopharynx. There was no cough orgrimace. Then a fiberoptic bronchoscope (TOKIBO-Ambu a Scope 3, Tokyo, Japan) was inserted through the ET tube. The patient was able to respond and was instructed to take slow and deep breaths. The epiglottis and vocal cords were visualized, and an attempt was made to insert the ET tube. When the ET tube reached the vocal cord, the patient started coughing. After waiting for opening of the vocal cord, 4% lidocaine was sprayed to the vocal cord through the port of the bronchoscope. When the vocal cord was opened, intubation proceeded without difficulty. The position of the ET tube was further confirmed by checking bilateral equal air entry and end-tidal CO 2 tracing. The ET tube was then fixed. Sixty mg of propofol was injected intravenously, and eyelash reflex was noted. Thirty mg of rocuronium was injected intravenously after the disappearance of eyelash reflex. Then dexmedetomidine infusion was stopped and the patient was kept on a mechanical ventilator, allowing the surgeon to start the surgery. The patient was maintained intraoperatively with oxygen, remifentanil, rocuronium and sevoflurane. The patienttolerated the procedure well, and he had no recall of fiberoptic intubation. Surgery lasted for 13 hours, and the intraoperative period was uneventful. Total blood loss was 300 ml. After completion of surgery, the patient was transferred to the intensive care unit and kept on mechanical ventilation with propofol sedation. We did not extubated the patient because of anticipation of glottic edema, anticipated DI and long surgery. The patient was successfully extubated on the next day. The postoperative period was uneventful, and the patient was discharged after two weeks.
Discussion
Mask ventilation is the initial and mostessential step in airway management. Every anesthesiologist should acquire the skills for mask ventilation [1] . DMV is a situation in which it is not possible for the anesthesiologist to provide adequate face mask ventilation due to an inadequate mask seal, excessive gas leakage or excessive resistance to ingress or egress of gas [3] . There is a wide variation in the incidence of DMV. The incidence of DMV was reported to be 5% by Langeron et al. [4] and 1.4% by Asai et al. [5] . However, DMV is underestimated by most anesthesiologists. DMV may occur before intubation or after failure of endotracheal intubation [6] . All anesthesiologists should therefore have knowledge of DMV, causes of DMV and alternative techniques when mask ventilation has become difficult or has failed [7] .
In patients with huge maxillofacial defect, the airway can be secured by blind nasal intubation, oral intubation, fiberoptic intubation or surgical airways. Our patient had a large amount of tissue and muscle deficit on the left side of his cheek, perioral edema and chronic osteomyelitis of the mandible. These conditions made proper fitting of the mask difficult and would cause air leakage from the side (Figure 1(a) and Figure 1(b) ), and there would also be a risk of spread of infection to the brain. The mouth opening was <1 finger, and the use of an oral alternative airway device for intubation was limited. The patient had also received radiation and had distorted airway anatomy, suggesting that DI was predicted. Thus, the airway was pre-evaluated by using 3D-CT of the airway (Figure 1(c) ), indicating thatthe orolaryngeal space was narrow but that the epiglottis was placed in the middle. AFOI under conscious sedation was considered to be safe and the only option to avoid complications. According to Benumof et al. [8] , AOFI is also the safest approach of the airway management in the patients with predicted DMV. Inadequateventilation occurs in up to 38% of patients with facial injuries reported by Caplan et al. [9] . Benumof et al. [8] estimated that up to 30% of deathsare due to inability of successful airway management.
Major challenges during AFOI are providing adequate sedation, maintaining a patent airway and ensuring adequate spontaneous ventilation. Several classes of drugs including benzodiazepines, opioids, alpha 2 agonists, propofol, and ketamine have been reported for conscious sedation during AFOI [2] . Among them, dexmedetomidine is a highly selective, potent alpha 2 adrenergic receptor agonist. It has the ability to produce profound sedation without causing respiratory depression. In addition, dexmedetomidine decreases salivary secretion through sympatholytic and vagomimetic effects, which is advantageous for fiberoptic intubation [10] [11] . Furthermore, dexmedetomidine provided an optimal intubating condition, less hemodynamic instability and better patient tolerance [12] [13] . Dexmedetomidine thus has many properties that make it suitable for AFOI, and it has been highly recommended for AFOI. In addition to successful use of dexmedetomidine for AFOI in patients with severe submandibular abscess, dexmedetomidine also provided an optimal intubating condition in our patient.
dos Reis Falcao et al. [14] reported a similar type of case with huge facial defect having DMV. They managed the case with transorbital intubation using propofol and fentanyl under spontaneous ventilation. In our case, transorbital intubation was not possible and nasal intubation was required because the plan of surgery was reconstruction of the facial defect. Pre-evaluation of the airway by using 3D-CT provided useful information for planning of airway management.
Conclusion
In conclusion, for patients who are predicted to have DMV, conscious sedation using dexmedetomidine and AFOI is a good alternative.
